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Summary: Polyploidy in 1,289 individuals of 
Taraxacum officinale , which have invaded the 
flora of Mt. Tateyama, Mt. Norikuradake and 
Shiga Heights, were studied. They had either 2n 
= 3x = 24 or 2n = 4x = 32 chromosomes. These 
counts are consistent with the results of previous 
studies in the plains of Toyama Prefecture, cen¬ 
tral Japan (Sato et al. 2007). Triploid individuals 
were found in all the sites investigated in the 
three mountains, while tetraploid ones were re¬ 
stricted only to the sites at low altitudes. More¬ 
over, tetraploid individuals were not found above 
a height of 2,100 m, which raises the possibility 
that tetraploid T. officinale has lower resistance at 
alpine habitats than triploid T. officinale. 

Taraxacum officinale Weber (common 
dandelion; Asteraceae ), an introduced peren¬ 
nial herbaceous plant, is distributed in almost 
all the plains in Japan. This taxon has many 
hundred apomictic microspecies and has a 
great variety of chromosome numbers chara¬ 


cterized by the occurrence of a polyploid 
series of 2x (2n = 16), 3x (2n = 24), 4x (2n 
= 32), 5x (2n = 40) and 6x (2n = 48) in 
addition to several aneuploids worldwide 
(Fedorov 1969, Gill 1969), whereas natural¬ 
ized T. officinale in Japan is known to have 
two forms with different chromosome num¬ 
bers: triploids (Miyaji 1932, Okabe 1951, 
Takemoto 1954, 1956, 1961, Sato et al. 
2004, 2007) and tetraploids (Sato et al. 2004, 
2007). This plant is known to expand its area 
of distribution into the subalpine and alpine 
areas of a few high mountains in central 
Honshu, such as Mt. Hakusan (Nakayama 
et al. 2006), Mt. Yatsugatake, Mt. Norikura¬ 
dake, Shiga Heights and Mt. Tateyama 
(Matsuhisa 2004). These alpine areas are 
protected nature conservation areas in the 
national parks of Japan, and the native 
Taraxacum taxa are either T. alpicola Kitam. 
or T. yatsugatakense H. Koidz. Introduced 
plants pose a threat to the native flora of 
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those high mountains since they aggressively 
compete with the native species (Nakayama 
et al. 2006). Thus, the distribution and 
polyploidy of T. officinale in the alpine and 
subalpine floras of those high mountains are 
of interest with respect to the protection of 
native Taraxacum species. 

In Japan, the naturally formed hybrids be¬ 
tween naturalized 3x T. officinale and native 
diploid Taraxacum of section Mongolica 
were found by Morita (1988), Watanabe et 
al. (1997a, 1997b, 1997c), Hamaguchi et al. 
(2000), Yamano et al. (2002), Shibaike and 
Morita (2002) and Shibaike et al. (2005). 
Taraxacum officinale and the hybrids found 
in Japan are usually difficult to distinguish 
from each other based on morphology 
(Watanabe et al. 1997a, Shibaike and Morita 
2002), and we were unable to distinguish 
between T. officinale and the hybrid strains 
in the field. Therefore, we treated all samples 
as T. officinale in the present paper without 
attempting to discriminate between T. 
officinale and the hybrids. In Mt. Tateyama, 
Sato et al. (2004) found that all T. officinale 
plants distributed in the alpine area are 
triploid, whereas those found in the 
subalpine area include both triploid and 
tetraploid plants. The purpose of the present 
study is to ascertain whether the phenome¬ 
non found in T. officinale of Mt. Tateyama is 
similar also in other mountains or not. 

Materials and Methods 

A total of 1,289 individuals of Taraxacum 
officinale from 27 sites (Tables 1-3, Fig. 1) 
in Mt. Tateyama (36°34'N, 137°37'E), Mt. 
Norikuradake (36°06'N, 137°33'E) and 

Shiga Heights (36°42'N, 138°30'E) during 
the period 2004-2006 were used for the 
study. These plants were grown at the ex¬ 
perimental garden at the University of 
Toyama. Chromosome counts of the somatic 
cells in the root tips of pot-grown plants 
were performed. Newly formed root tips in 
the potted plants were harvested and 


pretreated in approximately 2.1 mM 8- 
hydroxyquinoline solution at room tempera¬ 
ture (approximately 25°C) for 1 to 1.5 h and 
maintained at approximately 5°C for 15 h. 
The root tips were fixed in a mixture of gla¬ 
cial acetic acid and absolute ethyl alcohol 
(1:3) at room temperature for an hour, mac¬ 
erated in IN hydrochloric acid at 60°C for 10 
min and washed in tap water. They were 
stained and squashed in 1.5% lacto-propionic 
orcein. The data of 132 individuals in T. 
officinale collected in Mt. Tateyama reported 
by Sato et al. (2004) were also used con¬ 
tained in the present data of Mt. Tateyama. 

Result and Discussion 

The chromosome counts of T . officinale 
were determined for a total of 1,289 indi¬ 
viduals collected from Mt. Norikuradake, 
Mt. Tateyama and Shiga Heights. They had 
either 2n = 24 (Fig. 2A) or 2n = 32 chromo¬ 
somes (Fig. 2B). These counts are consistent 
with the results of previously reported stud¬ 
ies in the alpine and subalpine area of Mt. 
Tateyama (Sato et al. 2004) and in the plains 
of Toyama Prefecture, central Japan (Sato 
et al. 2007). 

In the plains of Toyama Prefecture, 155 
individuals (40.2%) out of a total 386 indi¬ 
viduals were tetraploid plants (Sato et al. 
2007). Frequency of tetraploid plants, how¬ 
ever, is very low in the three mountain 
areas: 1.4% in Mt. Tateyama, 10.7% in Mt. 
Norikuradake and 3.3% in Shiga Heights. 

The details of chromosome counts of 
plants collected from the sites in the three 
mountains are as follows: 

1. Mt. Tateyama 

Chromosome counts were determined in 
288 individuals collected from 11 sites situ¬ 
ated between 1,470 m and 2,450 m. Triploid 
plants were found in all the 11 sites, while 
tetraploid plants were found only at two sites 
located at 1,620 m and 1,960 m. 
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Table 1. Chromosome numbers, collection sites and number of individuals of 
Taraxacum officinale examined in Mt. Tateyama 


Chromosome number 

Altitude of collection site (locality) - Total 

2n = 24 2n = 32 


2450 m (Murododaira) 

112 

_ 

112 

2440 m (Murododaira) 

44 

- 

44 

2405 m (Murododaira) 

22 

- 

22 

2400 m (Murododaira) 

9 

- 

9 

2390 m (Murododaira) 

6 

- 

6 

2350 m (Kagamiishi) 

2 

- 

2 

2020 m (Ubagafutokoro) 

3 

- 

3 

1960 m (Mimatsu) 

35 

1 

36 

1840 m (Oiwake) 

29 

- 

29 

1620 m (Kobo) 

19 

3 

22 

1470 m (Daikandai) 

3 

- 

3 


284 (98.6%) 

4 (1.4%) 

288 


Table 2. Chromosome numbers, collection sites and number of individuals of 
Taraxacum officinale examined in Mt. Norikuradake 


Chromosome number 

Altitude of collection site (locality) - Total 

2n = 24 2n = 32 


2700 m (Tatamidaira) 

320 

- 

320 

2490 m 

4 

- 

4 

2130 m 

39 

- 

39 

1920 m (Meotomatsu Parking) 

78 

2 

80 

1680 m 

52 

25 

77 

1300 m 

70 

3 

73 

880 m 

29 

41 

70 


592 (89.3%) 

71 (10.7%) 

663 


Table 3. Chromosome numbers, collection site and number of individuals of 
Taraxacum officinale 


Chromosome number 


Altitude of collection site (locality) 

2n = 24 

2n = 32 

Total 

2170 m (Shibutoge) 

38 

— 

38 

2150 m 

43 

- 

43 

2100 m (Yokoteyama Parking) 

42 

- 

42 

1800 m 

30 

1 

31 

1680 m (Kumanoyu) 

36 

- 

36 

1650 m (Kasadake Parking) 

29 

4 

33 

1590 m (Hasuike) 

39 

- 

39 

1300 m 

34 

5 

39 

670 m 

36 

1 

37 


327 (96.7%) 

11 (3.3%) 

338 
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Fig. 1. Map showing the location of Mt. Tateyama, Mt. Norikuradake and Shiga 
Heights. Bar indicates 20 km. 
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Fig. 2. Photographs of somatic metaphase chromosomes of Taraxacum officinale collected 
from Mt. Tateyama. A: 2n = 3x = 24. B: 2n = 4x = 32. Bar indicates 5 pm. 


2. Mt. Norikuradake 

Chromosome counts were determined in 
663 individuals collected from seven sites 
situated between 880 m and 2,700 m. 
Triploid plants were found in all the seven 
sites. Tetraploid plants were found at four 
sites located between 880 m and 1,920 m. 


3. Shiga Heights 

Chromosome counts were determined in 
338 individuals collected from nine sites 
situated between 670 m and 2,170 m. 
Triploid plants were found at all the sites. 
However, tetraploid plants were distributed 
in 4 sites situated at 670, 1,300, 1,650 and 
1,800 m. 

Triploid individuals were found in all the 
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Mt. Tateyama Mt. Norikuradake Shiga Heights 


2n=24 

2n=32 


Fig. 3. Distribution of triploid (2n = 24) and tetraploid (2n = 32) individuals from altitude above 
sea level of Taraxacum officinale in Mt. Tateyama, Mt. Norikuradake and Shiga Heights. 
See Tables 1-3. 


sites investigated in the three mountains, 
however, tetraploid ones were restricted only 
to sites at lower altitudes (Fig. 3). 

Overall, the present study shows that 
tetraploid T. officinale is not distributed 
above a height of 2,100 m. Sato et al. (2007) 
reported that the two chromosome forms of 
T. officinale were distributed throughout all 
of the 10 localities studied, which indicates 
that the two forms are ubiquitously distrib¬ 
uted in the plains of Toyama Prefecture. 
Thus, the present results raise the possibility 
that tetraploid T. officinale has lower resis¬ 
tance at alpine climate than triploid one. 

We are grateful to Messrs. K. Shiro, I. Ito, 
K. Matsushima and T. Yamazaki for collect¬ 
ing the materials necessary. 
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